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WHAT IS CLAIMED IS; 
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precodlngr-multiplexlng circuit, comprising: 
a ftrecoding circuit for carrying out a precoding with 
respect t\) n sets of parallel input binary data signals 
having a bi\t rate equal to R/n, to obtain n sets of 
parallel pre(s:oded signals; and 

a time disvision multiplexer for time division 
multiplexing th^ parallel preceded signals obtained by the 
precoding circui-^s, in units of one bit, and outputting a 
time division mult\plexed output signal having a bit rate 
equal to R. 
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2. The precoding-multslplexing circuit of claim 1, wherein 
the precoding circuit caWies out the precoding such that 
the time division multiplexed output signal outputted by 
the time division multiplex^ is equivalent to a signal 
that can be obtained by precofilng a binary data signal 
having a bit rate equal to R tnat is time division 
multiplexed in units of one bit iji advance 

3. The precoding-multiplexing cirJlsult of claim 2, wherein 
the precoding circuit further comprises: 

a first EXOR circuit for calculating a first exclusive 
OR value of all of the n set of the para^llel input binary 
data signals; 

a differential encoder for obtaining ^n encoded signal 
by maintaining an output logical value for Vhe first input 
logical value while inverting an output logical value for 
the second input logical value in the first exclusive OR 
value calculated by the first EXOR circuit, an)d delaying 
for one time-slot time with respect to the parallel input 
binary data signals; and 

(n-1) sets of second EXOR circuits providedXin 
correspondence to all but one of the n sets of the parallel 
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input binary^ data slgnaLs, a first one of the second EXOR 
circuits calculating a aecond exclusive OR value of a 
corresponding one of the\parallel input binary data signals 
and the encoded signal obteained by the differential 
encoder, and each of second to (n-l)-th ones of the second 
EXOR circuits calculating \ second exclusive OR value of a 
corresponding one of the i)ayallel input binary data signals 
and an output of an immedia'^ely previous second EXOR 
circuit ; 

wherein the encoded sigrial obtained by the 
differential encoder and the Vecond exclusive OR values 
calculated by the second EXOR \circuits are outputted as the 
parallel preceded signals 



15 4. The precoding-multiplexing\circuit of claim 3, wherein 
the first EXOR circuit is formed\ by a combination of (n-1) 
sets of EXOR circuits. 



5. The precoding-multiplexing cArcuit of claim 3, wherein 
20 the differential encoder further comprises: 

an EXOR circuit having one inp\it connected to an input 
of the differential encoder; and 

a delay for delaying an output the EXOR circuit for 
one time-slot time; 
25 wherein an output of the delay i^ fed back to another 

input of the EXOR circuit while also oi^tputted as an output 
of the differential encoder - 



6. The precoding-multiplexing circuit df claim 3, wherein 
30 the differential encoder further comprise; 

an EXOR circuit having one input connected to an input 
of the differential encoder; and 

a D-type flip-flop connected to an outAut of the EXOR 
circuit and formed by a master latch and a sVave latch, an 
35 output of the master latch being fed back to Wnother input 
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of the EX<XR circuit while also entered into the slave 
latch, and\an output of the slave latch being outputted as 
an output ofVthe differential encoder. 

5 7. The precodSlng-multiplexing circuit of claim 3, wherein 
the dif f erentialXencoder further comprises: 

(n-1) sets o* first delay units connected in series, 
for sequentially delaying an input of the differential 
encoder, for one time-slot time at each first delay unit; 
10 a third EXOR circuit for calculating an exclusive OR 

value of all of the iirout of the differential encoder and 
(n-l) sets of outputs otf the first delay units; 

a fourth EXOR circvMt having one input connected to an 
output of the third EXORVircuit, an output of the fourth 
15 EXOR circuit being outputryed as an output of the 
differential encoder; and 

a second delay unit foir delaying an output of the 
fourth EXOR circuit for n ti^e-slot time, an output of the 
second delay unit being fed b^ck to another input of the 
20 fourth EXOR circuit. 
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8. The precoding-multiplexingX circuit of claim 7, wherein 
the third EXOR circuit is f ormed\ by a combination of (n-l) 
sets of EXOR circuits. 

9. The preceding-multiplexing ciVcuit of claim 2, wherein 
n = 2 such that the parallel input \binary data signals 
include a preceding signal which is\ to be time division 
multiplexed earlier and a subsequenit signal which is to be 
time division multiplexed later, and\ the preceding circuit 
further comprises : 

a first delay unit for delaying ^he subsequent signal 
for one half time-slot time; 

a first EXOR circuit having one Hjput to which the 
preceding signal is entered; 
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a second EX0R\ circuit having one input to which the 
subsequent signal a^s delayed by the first delay unit is 
entered ; 

a second delay Unit for delaying an output of the 
first EXOR circuit foV one half time-slot time; 

a third delay unAt for delaying an output of the 
second EXOR circuit fon one half time-slot time; and 

a reset unit for resetting initial states of outputs 
of the first EXOR circuiV and the second EXOR circuit; 

wherein an output oA the second delay unit is fed back 
to another input of the first EXOR circuit while an output 
of the third delay unit is\fed back to another input of the 
second EXOR circuit, and ouYputs of the second delay unit 
and the third delay unit arey outputted as the parallel 
preceded signals. 
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10. The precoding-multiplexinV circuit of claim 9, wherein 
the time division multiplexer obtains the time division 
multiplexed output signal by alflyernately selecting the 
output of the second delay unit and the output of the third 
delay unit as constituents of the\time division multiplexed 
output signal. 



11. The preceding-multiplexing circ\iit of claim 1, further 

25 comprising: 

a time division demultiplexer foir time division 
demultiplexing binary data signals havUng a bit rate equal 
to R, into the n sets of the parallel Ipput binary data 
signals having a bit rate equal to R/n ^hich are entered 

30 into the precoding circuit. 
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12. A precoding circuit, comprising: 

an input receiving n sets of paralle\ input binary data 
signals having a bit rate equal to R/n; 

a precoder for carrying out a precoding with respect 
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to the parallel input binary data signals, to obtain n sets 
of parallel precoded signals, such that time division 
multiplexed signalsX having a bit rate equal to R that can 
be obtained by time division multiplexing the parallel 
precoded signals will\be equivalent to signals that can be 
obtained by precoding In sets of binary data signals that 
are time division multiplexed in units of one bit in 
advance; and 

an output outputtiiW the parallel precoded signals 
obtained by the precoder 



obtaining an encoded signal 
value for the first input 
output logical value for 
the first exclusive OR 



13. The precoding circuit\of claim 12, wherein the 
precoder further comprises 

a first EXOR circuit fc\r calculating a first exclusive 
15 OR value of all of the n set\of the parallel input binary 
data signals; 

a differential encoder fo^ 
by maintaining an output logici 
logical value while inverting 
20 the second input logical value 

value calculated by the first EXOR circuit, and delaying 
for one time-slot time with respect to the parallel input 
binary data signals; and 

(n-1) sets of second EXOR circjuits provided in 
25 correspondence to all but one of the n sets of the parallel 
input binary data signals, a first one of the second EXOR 
circuits calculating a second exclusive OR value of a 
corresponding one of the parallel inp^t binary data signals 
and the encoded signal obtained by the\ differential 
30 encoder, and each of second to (n-l)-tl\ ones of the second 
EXOR circuits calculating a second exclusive OR value of a 
corresponding one of the parallel input V^inary data signals 
and an output of an immediately previous \second EXOR 
circuit ; 

35 wherein the encoded signal obtained l\y the 
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differential encoder and the second exclusive OR values 
calculated by tire second EXOR circuits are outputted as the 
parallel precodedy signals . 

5 14. The precodinff-multiplexing circuit of claim 13, 

wherein the third EXOR circuit is formed by a combination 
of (n-1) sets of EXO^ circuits . 

15. The precoding cirduit of claim 13, wherein the 
10 differential encoder fuirther comprises: 

an EXOR circuit havVng one input connected to an input 
of the differential encomer; and 

a delay for delaying\an output of the EXOR circuit for 
one time-slot time; 
15 wherein an output of the delay is fed back to another 

input of the EXOR circuit wl^le also outputted as an output 
of the differential encoder 

16. The precoding circuit of o^laim 13, wherein the 
20 differential encoder further coAjprises: 

an EXOR circuit having one \nput connected to an input 
of the differential encoder; and 

a D-type flip-flop connected \o an output of the EXOR 
circuit and formed by a master latc^i and a slave latch, an 
25 output of the master latch being fed back to another input 
of the EXOR circuit while also enterAd into the slave 
latch, and an output of the slave latah being outputted as 
an output of the differential encoder. 



30 17. The precoding circuit of claim 13,\wherein the 
differential encoder further comprises: 

(n-1) sets of first delay units conrAected in series, 
for sequentially delaying an input of the\ differential 
encoder, for one time-slot time at each fi\rst delay unit; 

35 a third EXOR circuit for calculating an exclusive OR 
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value of all of \the Input of the differential encoder and 
(n-1) sets of ou-ftiputs of the first delay units; 

a fourth EXOR circuit having one input connected to an 
output of the third EXOR circuit, an output of the fourth 
EXOR circuit being mitputted as an output of the 
differential encoderx and 

a second delay ukit for delaying an output of the 
fourth EXOR circuit foV n time-slot time, an output of the 
second delay unit being\fed back to another input of the 
fourth EXOR circuit. 
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18. The precoding circuit\of claim 17, wherein the third 
EXOR circuit is formed by a\combination of (n-l) sets of 
EXOR circuits. 

19. The precoding circuit of ^laim 12, wherein n = 2 such 
that the parallel input binary tiata signals include a 
preceding signal which is to be \ime division multiplexed 
earlier and a subsequent signal which is to be time 
division multiplexed later, and th\ precoding circuit 
further comprises : 

a first delay unit for delaying \the subsequent signal 
for one half time-slot time; 

a first EXOR circuit having one in^ut to which the 
preceding signal is entered; 

a second EXOR circuit having one inAut to which the 
subsequent signal as delayed by the first\delay unit is 
entered ; 

a second delay unit for delaying an ou>{:put of the 
first EXOR circuit for one half time-slot ti^e; 

a third delay unit for delaying an output of the 
second EXOR circuit for one half time-slot ti^e; and 

a reset unit for resetting initial state^ of outputs 
of the first EXOR circuit and the second EXOR fcircult; 

wherein an output of the second delay unixl is fed back 
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to another ihputXof the first EXOR circuit while an output 
of the third delay unit is fed back to another input of the 
second EXOR circuit;, and outputs of the second delay unit 
and the third delay\unit are outputted as the parallel 
precoded signals 
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20. The precoding circuit of claim 12, further comprising: 

a time division demultiplexer for time division 
demultiplexing binary data signals having a bit rate equal 
to R, into the n sets oA the parallel input binary data 
signals having a bit rat^ equal to R/n which are entered 
into the input of the predoding circuit. 



21. A differential encoder\for carrying out a precoding 
15 with respect to input binary\data signals, to obtain 
encoded signals in which an oVitput logical value is 
maintained for a first input logical value while an output 
logical value is inverted for second input logical value, 
;j comprising: 

20 an EXOR circuit having one Input to which the input 

Y% binary data signals are entered; Vnd 

ry a D-type flip-flop connected \to an output of the EXOR 

}% circuit and formed by a master latah and a slave latch, an 

output of the master latch being fe)^ back to another input 
25 of the EXOR circuit while also enter\ed into the slave 

latch, and an output of the slave la^ch being outputted as 
an output of the differential encode) 



22. A differential encoder for carryirjg out a precoding 
30 with respect to input binary data signals, to obtain 
encoded signals in which an output logidal value is 
maintained for a first input logical valine while an output 
logical value is inverted for a second input logical value, 
comprising: 

35 (n-1) sets of first delay units conneVrted in series, 
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for sequentially delayung an input of the differential 
encoder, for one time-i^ot time at each first delay unit; 

a first EXOR circuit for calculating an exclusive OR 
value of all of the inpuA. of the differential encoder and 
5 (n-1) sets of outputs of tiae first delay units; 

a second EXOR circuit naving one input connected to an 
output of the first EXOR cirWit, an output of the second 
EXOR circuit being^ outputted \s an output of the 
differential encoder; and 
10 a second delay unit for delaying an output of the 

second EXOR circuit for n time-slot time, an output of the 
second delay unit being fed back \o another input of the 
second EXOR circuit. 

15 23. The differential encoder of claVm 22, wherein the 

first EXOR circuit is formed by a coiri^ination of (n-1) sets 
of EXOR circuits. 
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